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English Translation of Reference 3: (CN1349124A) 

With reference to Fig.2, a light path configuration of a liquid crystal 
projection optical system for projectors according to an embodiment of the 
invention is shown. As shown in Fig. 2, a light beam . is emitted from the light 
source S and then arrives the damp beam splitter 1, and after it passed the damp 
beam splitter 1, its heat is absorbed by 50% and it is split into multi-light beams 
with uniform intensity, as shown in Fig.4. Then, the light beams are converged 
into a desired light beam with uniform intensity by the front focus collector lens 2 
and the back focus collector lens 3 that exit to a spectrum synthesization portion 
via the light exitting diaphragm 4. 

The damp beam splitter 1 is made of iceland spar wafer, and it replaces fly 
eye lens used by prior arts in the same field. A generic fly eye lens has 3t> 
micro-convex lens on the surface facing the incident direction of light, so it can 
only split a beam into 36 beams of little light spots. Whereas, the iceland spar 
damp beam splitter 1 of the invention can get thousands beams of little light 
spots, which improving greatly the intensity distribution uniformity of exitting 
light beams. In addition, the fly eye lens in prior arts is difficult to manufacture, 
and it doesn't have the function for absorbing the heat contained in light beams, 
so it is needed to configure additionally a cooling mechanism, which resulting in 
the complex entire configuration and the increased bulk. 

The damp beam splitter 1, the front focus collector lens 2, the back focus 
collector lens 3 and the light exitting diaphragm 4 make up of a beam 
splitting-converging distributor. The exitting light from the beam 
splitting-converging distributor enters firstly the "R" light transmitting/reflecting 
device 5. The "R" light transmitting/reflecting device 5 transmits R light and 
reflects B light since it is coated with a series of R light transmitting and B light, 
reflecting cladding films. The "R" light transmitting/reflecting device 5 can 
transmit R light component by 85% of which wavelength is between 660'780nm 
among the incident light and reflect the remaining component to the "G" light 
' transmitting/reflecting device 10. The "G" light transmitting/reflecting device 10 
transmits B light and reflects G light since it is coated with a series of B light 
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transmitting and G light reflecting cladding : films. The "G" light 
transmitting/reflecting device 10 can reflect G light, component by 90% of which 
wavelength is between 570-650nm among the incident; light that then enters the 
light resonant-chamber B and transmit the remaining components which mainly 
is B light and gray light component to the "B" reflecting device 13. The incident 
light is split into R, G, B three segments of coloured tape after passing the "R*\ 
"G M , "B" light transmitting/reflecting devices. 

The R coloured tape includes 6 color components, which transmit through 
the resonant-chamber A composed of the flat convex lens 6, the flat concave lens 
7 and the mirror 8 and are reflected many times between the surfaces . of the flat 
concave lens 7 and the mirror 9 in the light resonant-chamber A. 95% light of the 
R coloured tape in the area is reflected by the mirror 8 finally and then transmit s 
through the flat convex lens 9 to form R light streak blemish and then enter the 
liquid crystal light valve LCDI located at the focal plane thereof . 55% of the .light 
valve LCDI is turned on approximately since the light entering into the LCDI is 
increased greatly relative to the common homogeneous light case. That is, almost 
all the R light entering into the LCDI can enter the image synthesis lens of the 
image synthesizer 18. In addition, the flat convex lens 9 also is coated with a 
series of R light transmitting and B light reflecting; films on the convex surface. 

Similarly, the light reflected by the. R light transmitting/reflecting device 5, 
excluding the R coloured tape, passes the "G" light transmitting/reflecting device 
10, and the G fight component of which is reflected to the light re sonant -chamber 
B composed of the flat convex lens 11, 12 and then reflected many times between 
the flat surface of the flat convex lens 11 and the convex surface of the flat convex 
lens 12. Specifically, the "G" light transimitting/refleeting device 10 is coated 
with a series of B light transmitting and G light reflecting cladding films on the 
surface and it can reflect G fight component by [90% of which wavelength is 
between 570-650nm among the incident light to the light resonant-chamber B, 
namely it enables almost all the G light component to finally pass the flat convex 
lens 12 clad with a series of G light transmitting and gray light reflecting films lo 
form G light streak blemish and then enter the image synthesis lens of the image- 
synthesizer 18 via the liquid crystal LCD2. 
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The B light and grey light components transmitting through the "G" light 
transmitting/reflecting device 10 are reflected by the surface of the "B" reflecting 
device 13 and then enter the resonant-chamber C composed of the flat convex 
lens 14, the flat concave lens 15 and the mirror 16, and they are reflected many 
times between the concave surface of the flat concave lens 15 and the plat surface 
of the mirror 16 in the resonant-chamber C. the "B" light transimitting device 13 
is coated with a series of B light reflecting cladding films on the surface and it 
can reflect B light and gray light components by 85% of which wavelength is 
between 360-470nm among, the incident light to the light resonant-chamber C, 
which are finally reflected to the flat convex lens 17 via the mirror 16. The light 
transmitting through the flat convex lens 17 forms to B light streak blemish and 
enter the liquid crystal light valve LCD3. The flat convex lens 17 is clad with a 
series of B light transmitting and R light reflecting films on the convex surface. 
This is similar to the case of R coloured tape J The light of B coloured tape 
transmitting through the LCD3 enters the image synthesis lens 18. 

The image synthesizer 18 is formed by gluing four orthogonal lens with same 
geometric size together, and it has a square cross- section. The light incident side 
of the R, G, B coloured tapes is clad with a compensation film such sis 
non-reflecting film made of Magnesium Fluoride for adjusting the refractive 
index of corresponding image synthesis lens to equalize the relative refractive 
index of the three image synthesis lens. 

The light exitting side of the image synthesizer 18 locates at the back focal 
plane of the projecting-enlarging lens GW, and the composite image by the image 
synthesizer 18 is a erect real image and is then projected onto the screen 7m 
away in front of the lens, which forming a clear, coior riched projected image with 
the brightness 40% higher than similar devices ill; prior arts. 

The light spectrum for color imaging by the projection optical system 
according to the invention increases to 13 colors namely red, saffron, yellow, 
green, black, white, crimson, orange, cyan, blue,, gray, purple, infrared color, from 
simply red, green, and blue three homogeneous colors in three primary colors 
manner of prior arts. . 
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